According to the literature data on the chemical composition of the Trichilia genus performed in this work, it can be concluded that 334 different compounds were isolated and identified, distributed in monoterpenes, sesquiterpenes, diterpenes, triterpenes, steroids, limonoids, coumarins, flavonoids, lignans, phenolic acids, amino acids and lactones. Together with the structures of this compound, data from botanical classification and pharmacological results from extracts and pure compounds on the Trichilia genus were also described. The compounds derived from terpenes pathway were more significant, corresponding to about 87.7% of isolated and identified compounds from various Trichilia species. Among the different terpenoid skeletons of this kind, limonoids were meanly reported, appearing a total of 33.9% of compounds isolated from several Trichilia species.
Introduction
The Meliaceae family, included in the order Rutales and subdivided in the four subfamilies Swietenioideae, Melioideae, Quivisianthoideae and Capuronianthoideae [1] , represents plants classified in 51 genera containing about 1400 species of the tropics and subtropics of both hemispheres [2] . In Brazil, the Meliaceae family appears actually with seven representatives genus: Cedrela, Cabralea, Swietenia, Carapa, Guarea, Trichilia and Khaya. Plants of this genus present great economic interest by the wood industries (e.g. mahogany, "cedro-rosa", "canjerana") and the provision of essential oils [3, 4] .
The Trichilia genus consists of about 70 species, mainly distributed in tropical America and Africa, of which 43 species occur in Brazil [5] [6] [7] [8] .
Trichilia is a genus which has the largest number of species in the family as well as presents the greatest anatomical features of Meliaceae [9, 10] . 
Biological/Pharmacological Activities of Crude Plant Materials as Well as of Chemical Constituents
A significant number of papers reported biological and pharmacological activities of crude extracts and pure chemical constituents isolated from different parts of species of Trichilia genus, most of which are summarized in Tables 1 and 2 .
Chemical Constituents of Trichilia
Species of the Trichilia genus revealed with relative frequency the presence of secondary metabolites from the metabolic pathway of terpenoids.
Between the metabolites present in Trichilia the limonoids, triterpenes modified with high oxygenation, were observed with expressive frequency. These request special attention because they are considered the major chemosystematics markers of the Meliaceae family [34, 35] . These compounds are also known as meliacins because of its bitter taste.
The phytochemical investigation of the Trichilia genus, until August 2013, had isolated and identified 334 compounds with varying structural skeleton. These compounds are classified as monoterpenes (01-07, Figure 1 , Table 3 ), sesquiterpenes (08-64, Figure 2 , Table 4 Table 16 ) and other constituents from Trichilia genus (307-334, Figure 15 , Table 17 ). Table 1 . Principal biological activities of some compounds isolated of the Trichilia species.
Compounds
Biological activity Ref.
sendanin (226)
Inhibits the growth of: Pectinophora gossypiella (pink bollworm), Heliothis virescens (tobacco attacks), H. zea (cotton attacks) and Spodoptera frugiperda. [12] Tr-A (248), Tr-B (249) and Tr-C (261) Antifeedant activity front larvae Ajrostis sejetum Denis (insect from Japan). [13] 7-acetyltrichilin-A (230) Activity against Spodoptera littoralis (attacking Japanese plants), S. eridania and Eplilachna varivestis (Mexican bean beetle). [14] trichilins A (229), B (228), C (233), D (231), E (227), F (234) and G (232) Activity against Spodoptera eridania and Epilachna varivestis. [13] hispidins A (251), B (265) and C (264) Cytotoxic activity in KB 23 cells (nasopharyngeal cancer).
[15]
catiguanin A (294) and B (295), cinchonain Ia (296), Ib (297), Ic (298) and Id (299) Potent antioxidant activity in DPPH. [16] cinchonain Ia (296) and Ib (297) Bactericide activity against Bacillus cereus, Eschericha coli, Pseudomonas aeruginosa and Staphylococcus aureus. [17] 24-methylenocycloarta-3β-ol (106), 24-methylene-3β,22-dihydroxycolesterol (152) α-gedunine (183)
Activity against larvae of Tuta absoluta. [18] cycloarta-23-ene-3,25-diol (109) Anti-inflammatory activity. [19] dolabellanes (65), (66) and (67) Activity against Sitophilus oryzae.
[8]
methyl-6,11β-dihydroxy-12α-(2-methylpropanoyloxy)-3,7-dioxo-14β, 15β-epoxy-1,5-meliacadien-29-oate (189) Activity against Heliothis virescens and H. armigera. [20] hirtine (191) Inhibits the growth of Peridroma saucia. [21] prieurianin (246) and prieurianin acetate (245) Active against Heliothis virescens (tobacco attacks) and Epilachna varivestis (Mexican bean beetle). [22] rubrins A (252), B (253), C (251), D (254), E (255), F (256) e G (257)
Potent inhibitor of cell adhesion, and potential anti-inflammatory or immunosuppressive agents. [23] T. gabla methanol/wood Inhibition of growth of Spodoptera litura. [24] aqueous/leaves Anti-inflammatory effect.
[29]
T. hirta ethanol/roots Stimulating the production of white blood cells. [30] T. lepidota ethanol/leaves Activity against DNA damage in Saccharomyces cerevisiae mutant strains, presenting data to damage selective topoisomerase I and II.
[31]
T. quadrijuga ethyl acetate/twigs Growth inhibition of different strains of Staphylococcus aureus and S. epidermidis. [32] T. ramalhoi hexane and methanol/stem trypanocidal activity.
[33]
T. silvatica n-butanol/leaves Growth inhibition of Streptococcus salivarius and S. mutans.
[25]
Monoterpenes
To date 07 monoterpenes only were identified only in the Trichilia genus. T. estipulata leaves vellozonol (72) [47] vellozone (73) carnaubadiol (74) carnauba-21-ol-3-one (75) fouqueriol (76) isofouquerione ( T. dregeana leaves cycloartan-23-en-3β,25-diol (109) [19] T. hirta fruits hirtinone (117) [42] T. pallida T. rubra leaves 24-methylen-cycloartan-3β,22-diol (112) [10] 
Triterpenes with A-seco-Ring
Only four triterpenes with A-seco-ring (118-121) were identified, all isolated from the T. elegans and T. emetica species. Figure 6 . Structures of triterpenes with A-seco-ring from Trichilia. 
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Pentacyclic Triterpenes
Only seven pentacyclic triterpenes were isolated from the leaves and wood of species of Trichilia genus. 
Limonoids with Furan-Ring
Among all the compounds isolated and identified by investigation of species of the Trichilia genus, the limonoids sustaining furan ring represent the largest number, totaling 103 limonoids (183-285). T. connaroides, T. emetica, T. havanensis and species of the Noteworthy genus revealed the higher amounts of these compounds compared with other species. [46] wood and leaves trichiliton B (285) [73] T. dregeana (T. splendida) 
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T. elegans fruits 11β-acetoxyobacunone (198) [26] T. emetica (T. Roka) fruits sendanin (226) [12] roots trichilin E; aphonastatine (227) [78] trichavensin (250) [84] stem neo-havanensin (206) [82] stem and fruits triacetyl-havanensin (194) [82] T. shomburgkii leaves, roots and wood 7-deacetoxy-7-oxogedunin (185) [55] T. trifolia fruits α-gedunin (183) [94] 7-deacetylgedunin (184)
trifolin ( T. elegans seeds scopoletin (288) [26] scoparone (289) umbelliferone (290) T. estipulata stem scopoletin (288) [47] isofraxidin (291)
T. lepidota stem scopoletin (288) [51] 
Flavonoids
In Trichilia species were identified 11 flavonoids (292-302). Almost entirely found in the seeds of T. catigua. [35] epi-catechin (293)
T. connaroides leaves kaempferol-7-O-glycosyde (301) [96] T. pallida leaves and seeds quercetin (300) [10] leaves and wood quercitrin (302)
Glycosylated Lignans
All four glycosylated lignans isolated from Trichilia were found in the seeds of T. estipulata. 
Results and Discussion
Following the literature of the chemical constituents of Trichilia species, these were grouped according to the part of the plant of origin (leaves, wood, fruits, seeds and roots). This survey was performed in order to check which part of the plant has increased production of limonoids, data that may help future research for new limonoids (Figures 16-21) .
According to the literature of the chemical constituents of Trichilia species performed in this work, it can be concluded that were isolated and identified 334 different compounds, which are distributed in monoterpenes, sesquiterpenes, diterpenes, triterpenes, steroids, limonoids, coumarins, flavonoids, lignans, phenolic acids, aminoacids and lactones, forming the chemical constitution of this Trichilia genus.
This study, the chemical constituents were also grouped according to the part of the plant of the species of origin (leaves, wood, fruits, seeds and roots), as can be seen in Figures 17-21 .
Compounds derived from the metabolic pathway of terpenes were more significant, representing 88.1% of the compounds isolated and identified from various and some species of plant species. Among the different carbon skeletons of this Trichilia genus, highlight the limonoids representing a total of 31.5% of the compounds isolated from various Trichilia species (Figure 16) .
It can be seen that the limonoids, present in lower amounts in the leaves of species of this Trichilia genus with 17.6% of all isolated compounds, are more abundant in stems and branches (19.1%- Figure 18) , roots (58%- Figure 20) , fruits (60%- Figure 19 ) and seeds (82.1%- Figure 21) . In leaves, the main constituents are the triterpenoids with 27.9% of compounds published to date.
Concluding Remarks
According to the literature, it is observed that secondary metabolites derived from the metabolic pathway of ter- penes which are prevalent in the Trichilia genus, which stand up the limonoids, which are mostly in the Trichilia genus.
Comparing Trichilia species studied in Brazil and other countries, it is observed that most of limonoids isolated stem from Trichilia species not studied in Brazil, totaling 77% (Figure 22 ) and the predominance of the limonoids with the furan ring-type was 96%, while the species in Brazil make up a total of 23% (Figure 22 ) and the predominance of limonoids meliacin-type was 66%, the opposite of the species outside of Brazil. Chemical compounds from the seeds of Trichilia
